Astronomy satellite obtains first X-ray burst picture by unknown
. 
(NASB-News-Release-79-65) ASTRO 
S A T E L l I T E  OBTAINS FIRST X-RAY BU 
( N a t i o n a l  A e r o n a u t i c s  and Space 
A d m i n i s t r a t i o n )  5 p 
N/\sANews 
National Aeronautics and 
Space Administration 
Washington, D C 20546 
AC 202 755-8370 
NOHY N79-76840 
RST PICTURE 
U n c l a s  
00/89 25262 
Nicholas Panagakos 
Headquarters, Washington, D.C. 
(Phone: 202/755-3680) 
For Release: 
IMMEDIATE 
RELEASE NO: 79-65 
ASTRONOMY SATELLITE OBTAINS FIRST X-RAY BURST PICTURE 
For the first time, the X-ray telescope aboard NASA's 
High Energy Astronomy Observatory 2 has photographed an X-ray 
'Iburster", one of the most bizarre celestial phenomena ever 
observed. * 
x-ray bursters are relatively rare. Compact objects with 
an apparent diameter of less than 50 kilometers (30 miles), 
bursters are characterized by sudden, very int 
in X-ray brightness. 
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A t y p i c a l  X-ray b u r s t  releases more X-ray energy i n  1 0  
And d e s p i t e  a 
,. 
seconds than our Sun does i n  an e n t i r e  week. 
g r e a t  d e a l  of observa t iona l  and t h e o r e t i c a l  s tudy i n  the t h r e e  
yea r s  s i n c e  X-ray b u r s t e r s  were discovered,  t h e i r  na ture  i s  
s t i l l  n o t  understood. The b u r s t s  may ar ise  f r o m  explosions 
similar t o  a helium bomb on t h e  su r face  of a neutron s t a r  o r  
from v i o l e n t  i n s t a b i l i t i e s  i n  t h e  flow of gas  down a black 
hole  (see Glossary) .  
The p i c t u r e  w a s  obtained i n  March by Jonathan Grindlay and 
o t h e r  X-ray astronomers a t  t h e  Harvard-Smithsonian Center f o r  
Astrophysics  i n  Cambridge, Mass. The o b j e c t  w a s  observed f o r  
20 minutes ,  a l though t h e  bu r s t  i t s e l f  lasted only about 50 seconds. 
The o b j e c t  i s  loca ted  within 2 arc seconds of t h e  cen te r  of a 
g lobu la r  c l u s t e r  c a l l e d  Terzan 2.  Globular c l u s t e r s  are spec- 
t a c u l a r  round s w a r m s  o f ,  t y p i c a l l y ,  1 0 0 , 0 0 0  stars and are t h e  
o l d e s t  o b j e c t s  i n  our  galaxy. 
Thus, i n  one 20-minute observa t ion  wi th  t h e  X-ray observa- 
t o r y ,  nicknamed E ins t e in  by s c i e n t i s t s ,  t h e  ex i s t ence  of a 
"s teady" and bu r s t ing  X-ray source i n  t h e  g lobular  c l u s t e r  w a s  
e s t a b l i s h e d ,  confirming an i d e n t i f i c a t i o n  suggested earlier by 
Grindlay.  This  b r ings  t h e  known number of g lobular  c l u s t e r s  
conta in ing  X-ray sources  t o  a t  least  e i g h t ,  of which a t  least  
s i x  are also b u r s t e r s ;  more than  1 3 0  g lobular  c l u s t e r s  are 
known i n  our galaxy. 
-more- 
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According t o  Grindlay, recent d i scove r i e s  made it c l e a r e r  
than ever  t h a t  something remarkable i s  occurr ing i n  t h e  cores  
of g lobular  c l u s t e r s .  
form massive black holes ,  or it may be t h a t  compact b inary  
systems containing e i t h e r  neutron s t a r s  o r  black ho le s  a r e  
being formed t o  produce bu r s t ing  X-ray sources.  
hypothesis  p r e d i c t s  t h a t  the x-ray sources should be loca ted  
very near t h e  c e n t e r s  of t h e  g lobular  c l u s t e r s  s ince ,  a s  t h e  
h e a v i e s t  o b j e c t ,  t h e  black h o l e  would s ink  t o  t h e  c l u s t e r  c e n t e r .  
I t  may be t h a t  they have co l lapsed  t o  
The black hole  
X-ray b u r s t e r s  were f irst  discovered by Harvard-Smithsonian 
instruments  aboard a Dutch/U.S. cooperat ive s a t e l l i t e  i n  
1976. 
Photographs t o  i l l u s t r a t e  t h i s  news r e l e a s e  w i l l  be 
d i s t r i b u t e d  without  charge only t o  media r e p r e s e n t a t i v e s  i n  
t h e  United S t a t e s .  They may be  obtained by w r i t i n g  o r  phoning: 
Publ ic  A f f a i r s  Audio-visual Off ice  
Code LFD-lO/NASA Headquarters 
Washington, D.C. 20546 
Telephone N o :  202/755-8366 Photo NOS: 79-HC-187 
79-H-259 
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GLOSSARY 
P u l s a r s  and Neutron S t a r s  
Discovered i n  1 9 6 7 ,  p u l s a r s  a r e  s t a r s  which e m i t  r ad io  
s i g n a l s  i n  extremely p rec i se  pulses .  The bulk of a v a i l a b l e  
evidence suggests  t h a t  pu l sa r s  may be fas t - sp inning  neutron 
s t a r s .  These are compact bodies of densely packed neutrons 
(atomic p a r t i c l e s  having no electric cha rge ) ,  be l ieved  t o  
form when a l a r g e  star burns up much of i t s  f u e l  and c o l -  
l apses .  Containing t h e  mass of a s t a r  i n  a sphere 1 6  km 
( 1 0  m i . )  i n  diameter ,  they a r e  so c l o s e l y  packed t h a t  a 
spoonful of material f r o m  t h e  cen te r  would weigh a b i l l i o n  
tons .  
B lack  H o l e s  
These are believed t o  be t h e  f i n a l  s t a g e s  i n  t h e  col- 
l a p s e  of a dying s t a r .  The s t a r ' s  ma te r i a l  i s  so densely 
packed -- even more so than a neutron star -- and i t s  gra- 
v i t a t i o n a l  force so g r e a t  t h a t  even l i g h t  waves are unable 
t o  escape. Black  holes  have been hypothesized bu t  conclu- 
s i v e  observa t ions  have no t  y e t  been poss ib le .  
Quasars  
Astronomers are s t i l l  b a f f l e d  by t h e  na tu re  of quasars ,  
b u t  many be l i eve  t h a t  among observable  o b j e c t s  they  a r e  t h e  
m o s t  remote i n  t h e  universe.  They look l i k e  stars when 
viewed through an o p t i c a l  t e lescope  b u t  e m i t  more energy 
than  t h e  most powerful ga l ax ie s  known. According t o  calcu-  
l a t i o n s ,  i f  they are a s  d i s t a n t  as many astronomers th ink  
t h e y  a r e ,  t h e  t o t a l  energy emit ted by a quasar  i n  one second 
would supply a l l  of Ea r th ' s  e lectr ical  energy needs f o r  a 
b i l l i o n  years .  
-more- 
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Radio Galaxies 
Located on t h e  f r inges  of v i s i b i l i t y ,  r a d i o  g a l a x i e s  
e m i t  r a d i o  waves m i l l i o n s  of t i m e s  more powerful than t h e  
emissions of a normal s p i r a l  galaxy. 
t h e s e  pecu l i a r  g a l a x i e s  are .  
with such power t h a t  a s i z a b l e  f r a c t i o n  of t h e  nuc lear  
energy locked up i n  t h e i r  matter must be going completely 
i n t o  t h e  production of r ad io  waves. 
N o  one knows what 
Several  of them broadcast  
Supernovae 
f i n a l  co l l apses  a r e  catacylsmic events  t h a t  genera te  vio-  
l e n t  explosions,  blowing t h e  su r face  l a y e r s  of t h e  s t a r s  
o u t  i n t o  space.  There, t h e  materials of the  exploded stars 
mix with o the r  m a t e r i a l  of t h e  universe  (p r imar i ly  hydrogen). 
Later i n  t h e  h i s t o r y  of t h e  galaxy, o the r  s t a r s  are formed 
o u t  of t h i s  mixture.  The Sun i s  one of t hese  s t a r s ;  it con- 
t a i n s  d e b r i s  of coun t l e s s  o t h e r s  t h a t  exploded before  t h e  
Sun w a s  born. 
Supernovae a r e  l a r g e  stars a t  the i r  l i v e s '  ends whose 
There i s  s t rong  evidence t h a t  supernovae (exploding 
stars) and p u l s a r s  are X-ray sources  a t  some t i m e  i n  t h e i r  
h i s t o r y  and t h a t  X-rays have been observed f r o m  r a d i o  
g a l a x i e s  and quasars .  
-end- 
